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KERATINIZATION OF THE DUCT OF THE SEBACEOTJS GLAND
AND GROWTH CYCLE OF THE HAIR FOLLICLE IN THE
HISTOGENESIS OF ACNE IN HUMAN SKIN*
EUGENE J. VAN SCOTT' AND ROSS C. MAcCARDLE2
The earliest anatomical changes of the hair follicles and sebaceous glands in
the histogenesis of a lesion of acne are essentially unknown. Indeed the struc-
tural characteristics of the pilosebaceous system of normal human skin are not
clearly understood in respect to spatial relationships and variability of its con-
stituents. The biochemical and physiological factors involved in the anatomical
evolution of the lesion of acne have not been defined.
Unna (1) in 1896 characterized acne as hyperkeratosis of the epidermis in
which the mouth of the hair follicle hyperkeratinizes, with subsequent formation
of a horny plug that occludes the follicular lumen. In 1940, Lynch (2), in a
study of 30 cases of acne stated that the epithelium of the sebaceous gland be-
comes fragmented, and the cellular fragments surrounded by an infiltrate of
lymphocytes during the formation of the keratinous plug of the hair follicle.
However, the developmental stage of Lynch's lesions is not clear, for many of
them may have been advanced lesions. His study was based on vertical-cut his-
tologic sections. Lynch found no clues to the cause of the formation of the
comedo.
The present paper deals chiefly with the morphology of the hair follicles and
sebaceous glands in biopsy specimens of the skin from the upper back region of
normal individuals, and of patients having acne. The histological characteristics
of incipient lesions, and of lesions in subsequent stages of development, are
described: Specimens of skin of the face and scalp were obtained for compara-
tive study.
THE MATERIAL AND THE METHOD
Biopsy specimens were obtained with a 4 mm. or 6 mm. punch chiefly from the
upper back of each of ten white patients with active lesions of acne. Both lesions
and uninvolved skin were obtained. The site of biopsy was anaesthetized with 1 %
procaine injected at several distant circumferential points to avoid infiltration
of the actual biopsy specimen. Similar specimens were obtained from seven nor-
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mal white individuals having no history of the disease. The age range and num-
ber of biopsy specimens of the skin of the upper back were as follows:
Upper back
Age
Patients with acne lesions Biopsy
specimens
taken
Normal individuals Biopsy
specimens
takenNumber Sex Number Sex
6yrs.
8
18
22
24
31
33
43
50
67
2
4
2
2
F
F
M
M
M
F
M
M
F
F
2
1
1
1
1
1
3
1
1
1
1
1
1
1
1
1
1
F
F
lvi
M
F
M
M
1
1
1
1
1
1
1
Total 10 13 7 7
Biopsy specimens of beard and scalp
Age Sex
Normal
Number of
Specimens
Number of
specimens
Remarks
Taken from uninvolved beard
of patient with alopecia areata
Beard Region 24 yrs.
33
34
M
F
M 1
1
1
Scalp 24
26
37
39
53
M
F
M
M (n)
F
1
1
1
1
1
Patient with early male baldness
Patient with alopecia areata
Patient with alopecia areata
Patient with alopecia areata
Patient with mycosis fungoides
Biopsy specimens were fixed for 6—12 hours in Cajal's uranium-nitrate-alcohol-formalin
solution (3) which is as follows:
Uranium nitrate 1 grm.
Absolute ethyl alcohol 30 cc.
Neutral formaldehyde (40% comm.) 15 cc.
Distilled water 80 cc.
They were then washed quickly by several rinses in distilled water, dehydrated and em-
bedded in paraffin. Serial sections at 6 microns were cut parallel to the epidermal surface
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to secure horizontal sections of the entire pilosebaceous unit, from the external orifice of
the hair follicle through the dermal papilla. Five sets of microscopic slides of each speci-
men were prepared. Each set comprised every fifth section, thus representing a series of
sections taken from 30-micron levels of the specimen. The sections of one set of slides were
colored by Masson's trichrome method (omitting the haematoxylin); another set with
Gomori's trichrome method; and the three remaining sets were left unstained for future
study of other aspects of the skin.
Several pilosebaceous units were generally found in each specimen, the maximum num-
ber being 23 such structures in a single biopsy specimen. After microscopic examination,
pilosebaceous units were then reconstructed in balsa wood models.
Reconstruction of the models
Through an inverted microscope attached to a shelf above the work bench, every other
section of a slide set series was projected onto white paper to produce an image enlarged 75
times. The outline of the image traced on paper was transferred onto slabs of balsa wood
3ths of an inch thick. The balsa-wood sections, cut from the slabs with a power-jig saw and
an electric rotary hand tool, were then glued together. After drying in an oven, the surfaces
of the rough model were sanded by hand and painted in colors corresponding to those of the
dye in the original tissue specimen.
OBSERVATIONS
Normal human skin
The hair follicles of the scalp and beard in the normal skin of man were found
to be very much larger than those of the upper back (Figs. 1,2,3,4). Their length
and girth were distinctly greater. However, the sebaceous glands were essentially
the same in all three regions of the skin, although they Varied in size in any
given specimen. The follicular unit of the scalp and beard can perhaps be char-
acterized by a single hair root. No unit of the beard or scalp possessed more
than one hair shaft, whereas approximately 50 % of the follicular units of the
skin of the back were found to possess two distinct hair roots that originated
from the lower portion of a common follicular neck (Fig. 4). Each hair follicle
of such a compound hair-root system of the back possessed its own separate
sebaceous gland attached at the level at which the hair root joined the common
follicular neck. The hairs from each root reached to the follicular pore on the
epidermal surface by way of the common follicular lumen. The vellus hair fol-
licles, of the finer fleecy secondary vellus hair that grows in place of the lost
primary fetal lanugo hair, were found to accompany a main pilosebaceous unit
of a terminal coarse hair shaft in the scalp and beard, as well as in the skin of
the back (Figs. 2, 4). The vellus follicles were small as compared with the large
follicles of the terminal hairs.
Pilosebaceous structures of the back of normal individuals: The follicular poral
orifice contained stratum corneum which was found to be deposited in concen-
tric rings in lace-work arrangement (Fig. 16). The follicular lumen rapidly di-
minished in diameter within about 300 microns below the surface, thus encasing
the hair shaft tightly within the epithelial sheath. The caliber of the lumen of
the excretory duct of the sebaceous gland was approximately equal to that of
the follicular neck. The lumen of the excretory duct may be lined by thin stra-
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turn corneuin with or without underlying stratum granulosum (Fig. IT). The
size of the sebaceous gland of normal skin of the back varied (Figs. 3, 4). The
gland may be large and filled with secretion droplets, or small and compact.
The hair roots were found to be iii either the proliferative (anagen) or the resting
(telogen) phase of the hair growth cycle. These stages are easily recognizable in
microscopic preparations as illustrated in Figures 18 (anagen) and 19 (telogen).
Pilosebaceous structures o1 the beard: A study of the pilosehaceous units of the
normal skin of the beard of the male revealed that the lumen of the follicular
neck was divided into two distinct channels that were entirely isolated from one
another by a wall of keratinous substance (Fig. 20). One channel was traversed
by the hair shaft, and the other was continuous with the orifice of the sebaceous
gland.
Uninvolved skin of the back of patients with acne
The surface pore of the follicular orifice of uninvolved skin was found to con-
tain a larger amount of keratinous material than the pore of a follicle of normal
skin. This amorphous keratinous material surrounded the immediate area of the
hair shaft, and did not seem to he anatomically associated with the concentri-
cally arranged keratinous corneum of the epithelial lining of the follicular neck
(Fig. 21), which was normal in appearance. The size of the sebaceous gland of
uninvolved skin varied, although it may be larger than normal in some instances
(Figs. 5, 6). In most of the pilosebaceous units studied, the excretory duct of the
sebaceous gland contained more keratinous material than the duct of normal
glands.
Early lesions of acne
The caliber of the neck of the hair follicle of an early lesion of the skin of the
hack was larger than that of the neck of a normal or an uninvolved follicle. The
follicular neck was elongated (Figs. 7, 8). The size of the sebaceous glands
varied. The hair shaft of the early lesion was embedded in a peripilar sheath of
thick keratinous substance. In the topmost (distal) horizontal sections of the
lesion, this keratinous sheath did not seem to be anatomically associated with
the epithelial wall of the follicle, for it appeared only in the center of the follic-
ular lumen as a thick peripilar plaster extending throughout the entire lumen of
the follicular neck (Fig. 22). At lower levels, the keratinous plug was found to
be continuous into the mouth of the sebaceous gland (Figs. 24, 25). The orifice
of the sebaceous gland was dilated and filled with the keratinous substance. The
epithelial wall of the orifice of the gland in such a lesion of acne possesses a clearly
distinguishable stratum granulosum, whereas the epithelium of the normal gland
revealed little or no keratohyaline material and the granular layer was indistinct
or absent. Hence, the keratinous plug of the follicular neck appears to derive
from the epithelial lining of the excretory duct of the sebaceous gland.
The primary focus of the hyperkeratinization in the development of the lesion
is clearly demonstrated in the skin of the beard of a patient with acne, in which
the channel leading from the duct of the sebaeeous gland was filled with amor-
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FIG. 1 FIG. 2
FIG. 1. Diagrammatic sketch of normal human hair follicle and sebaeeous g'and of skin
of upper back.
FIG. 2. Diagrammatic sketch of early lesion of acne of human beard showing hyper-
keratinization of excretory duet of sebaeeous gland with formed keratin plug and pocket
of pus. Note that hair follicle below sebaceous duet is normal. Cf. reconstructed model in
Figure 9 of Plate II.
phous keratinous material which extended throughout the entire length of the
Channel (Fig. 23). The epithelial wall of the follicular channel traversed by the
hair shaft was normal in appearance and the lumen contained keratinous ma-
terial arranged normally in concentric rings. In a pilosebaceous unit of the
beard which was of a later stage of involvement with acne, pus was found only
in the sebaceous channel (Fig. 9). Textfigures 1 and 2 illustrate in schematic
form the derivation of the keratinous material that forms the comedonous plug
of acne.
Late stages of lesions of acne
In the late lesion of acne of the back, the lumen of the entire follieular neck
was completely occluded with a keratinous plug that was anatomically asso-
ciated with the hyperkeratotic excretory duct of the sebaceous gland (Figs. 26,
27). At this stage of the lesion, some specimens revealed parakeratosis; others
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none. Lymphocytes and polymorphoiiuclear leukocytes were present in the lu-
men at the lowermost leve of the follicular neck,—the resultant pus having evi-
dently compressed the keratinous material above it into a more densely packed
plug that completely occluded the surface pore of the hair follicle. Later stages
of the lesion show that the follicular neck became elongated and distended
(Figs. 10, ii). Some lesions revealed rupture of the follicular pustule onto the
surface of the skin by way of the follicular pore, while others were ruptured into
the corium through a tear in the wall of the follicular epithelium, with resultant
evidence of acute inflammatory reaction. In some instances such an intradermal
rupture destroyed the epithelial wall of the follicular neck, baring the naked
hair shaft to the dermis, and isolating the innermost portion of the pilosehaceous
unit by severance of the follicular neck (Fig. 12). Bizarre pathologic alterations
occurred as indicated in the legends of Figures 13, 14, and 15.
Telogen hair in the acne lesion
It seemed important to report the following observations of a limited number
of specimens of lesions of acne confined to the skin of the upper back. A large
percentage of the hairs involved in the early lesion of acne of the skin of the back
were found to be in the resting (telogen) phase of the growth cycle. Of 46 hair
roots in lesions studied, 39 were in the resting (telogen) phase, and 7 in the pro-
liferating (anagen) phase. On the other hand, of 44 hair roots of the uninvolved
follicles from acne patients, 21 were in the proliferating phase (anagen) and 23
in the resting (telogen) or transitional (catagen) phase.
5TEROII) AcNE
Biopsy specimens of cutaneous lesions of acne were obtained from the upper back region
of three white patients who developed acneiform eruptions following treatment with ster-
oid hormones. A 47-year-old white woman and a 54-year-old white man developed acne on
the skin of the back after receiving prednisone, a synthetic corticoid steroid hormone.
Acneiform lesions were observed also on the skin of the back of a 29-year-old white woman
following treatment with 17-ethyl-19-nor-testosterone.
In these cases of steroid-induced acne, the sequence of changes in the pilosehaceous
structures involved in the acneiform process were similar to those of the lesions oI spon-
taneous acne described above. However, the process was perhaps more rapidly acute in
nature with marked hyperkeratosis of the follicular neck. The sebaceous glands were not
as large as the largest ones found in spontaneous acne. It was found that most of the hair
roots of follicles involved with such lesions of steroid-induced acne were also in the telogen
phase of growth. Of 15 hair roots of follicles involved with a lesion, 13 were in the telogen
phase and 2 were in the anagen phase of the hair cycle. Of 25 hair roots of follicles not in-
volved with a lesion, 14 were in the telogen phase and 11 in the anagen phase.
mscussiox
The earliest recognizable histological alteration in the development of a lesion
of acne of the skiti of the back is hyperkeratinization of the excretory duct of
the sebaceous gland which results in the deposition of a keratinous plug in the
follicular neck. This suggests that the excretory duct of the sehaceous gland is
the primary focus of the acne lesion. Further evidence of this is the hyperkera-
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tosis of the pilosebaceous units of the male beard, found to be confined solely
to the compartmentalized channel within the follicular lumen that was in direct
continuity with the excretory duct of the sebaceous gland. Such findings seem
to suggest the possibility that the products of the sebaceous gland may bio-
chemically initiate the hyperkeratosis that leads to the principal morphological
lesion of acne.
A lesion of acne evidently develops in the pilosebaceous unit when the hair
root is in its telogen phase of the growth cycle. This may suggest that a growing
hair maintains its follicular lumen free of keratinous material, t.hus preventing
the formation of the keratinous plug of acne. On the other hand, the hyperker-
atosis of the pilosebaceous structure of the beard was found to be confined to
the epithelial lining of the orifice of the sebaceous gland and its compartment-
alized excretory duct within the lumen of the follicular neck. Since this channel
is isolated from that which the hair traverses, the state of growth of the hair in
the adjacent channel should have no physical influence on keeping the channel
clear of debris. This fact in turn suggests that cyclical qualitative or quantitative
changes in the sebum may be correlated with the hair growth cycle to bring about
hyperkeratinization of the excretory tract, thus initiating the formation of a
keratinous plug in the follicular neck.
The possibility that cyclical qualitative and quantitative changes in the sebum
may occur is suggested by Parnell's histological observations on the rat (4).
He found that the sebaceous glands were larger and contained more secretory
material at the time the hair follicle was in the telogen phase than they did in
the anagen phase. Haskin et al. (5) found that progesterone or testosterone in-
duced marked hypertrophy of the sebaceous glands in ovariectomized rats.
Butcher (6) showed in the rat that the resting hair roots can be experimen-
tally induced to enter the proliferating stage prematurely by local administration
of irritants. Since the lesion of acne appears to be associated with hair roots in
the resting state, it may be that the mechanism of the therapeutic action of ir-
ritating agents such as ultraviolet light is the induction of anagen phase in the
hair cycle. Conversely, Castor and Baker (7) and Herrmann et at. (8) were able
to initiate or prolong the telogen phase of the hair cycle in mice by the adminis-
tration of adrenal cortical steroids. Thus, in man it seems possible that the ac-
neiform eruptions that are seen to follow treatment with steroid hormones may
be related to an induced telogen phase of growth.
The hair growth cycle, and indeed the physiological state of the whole skin,
reflects the cyclical anabolic and catabolic processes of the body. Parnell (4)
suggested the term "skin cycle." Such a phenomenon may be considered in re-
spect to spontaneous remission and exacerbation of cutaneous diseases, such as
acne, psoriasis and eczema. Some therapeutic agents may act by their influence
on the skin cycle.
The fact that adrenal cortical hormones are capable of arresting the growth
of hair suggests that hormones and possibly chemical agents produce similar
effects on other tissues that may have a natural cycle of activity like the hair
412 THE JOuRNAL OF INVESTiGATIVE DERMATOLOGY
cycle. The beneficial effects of adrenal cortical steroids on some of the derma-
toses, their growth-inhibiting effects on solid tumors, leukemia, and other neo-
plastic diseases, may in part, at least, be due to a depression of activity of these
target tissues, similar to the depression of growth of the hair root.
SUMMARY
1. Pilosebaceous structures in normal human skin and cutaneous lesions of
acne were studied histologically from horizontally-cut serial sections of biopsy
specimens, and from reconstructed balsa-wood models enlarged 75 X natural size.
2. The earliest changes of acne were found to be hyperkeratinization of the
excretory duct of the sebaceous gland which results in the deposition of a kerat-
inous plug in the follicular neck.
3. The lesion of acne appeared to be initiated in a pilosebaceous uiiit when
the hair root was in telogen phase of the growth cycle.
4. Approximately 50 percent of the pilosebaceous units of the skin of the
upper back were found to possess two hair follicles, conjoined to a common
follicular neck.
5. The follicular neck of pilosebaceous units in skin of the beard was found
to contain two distinct and separate channels; the hair shaft traversed one
channel, while the other connected the excretory duct of the sebaceous gland
directly with the surface follicular pore.
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DISCUSSIONS AT THE MEETING
Dx. FRED MALKINSON (Chicago, Ill.): The finding of keratin plugs in follicles in the
resting stage of the hair cycle is of interest in speculating on the cause of steroid acne.
Herrmann, Sulzberger and their associates (J. Invest. 1)ermat., 25: 423, 1955) have recently
found that methylcholanthrene skin tumors are more readily induced in cortisone-treated
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mice than in control animals. Their data show that this increased tendency to tumor ferma-
tion is coincident with induction of the resting stage of the hair cycle, apparently brought
about by cortisone. Earlier in 1950, it was shown by Castor and Baker (Endocrinology,
47: 234, 1950) that prolonged topical administration of cortisone to the skin of rats produced
atrophy of the epidermis and dermis with hair loss. With continued treatment there was
hair regrowth, and the atrophic changes disappeared. Since it is known that the epidermis
and dermis are greatly thickened in these animals during anagen and that these proliferative
changes regress later in the hair cycle, it seems possible here too that the cortisone effects
were mediated by induction of the resting stage of hair growth in many of the follicles.
The essential change in steroid acne is follicular hyperkeratosis. If follieular hyper-
keratosis is found so frequently in association with the resting stage of the hair cycle, as
Dr. Van Scott and Dr. MacCardle suggest, it is possible that steroid acne may result from
a cortisone effect on the hair cycle similar to that seen in rodents.
Da. Euoaaa J. VAN SCOTT (in closing): There must be some process of selectivity to
account for the fact that acne lesions do not occur in all pilosebaceous units simultaneously.
That the lesion occurs only at a time when the hair root or roots of a follicle are in telogen
phase of growth would at least he a partial explanation of this selectivity. The significance
of this phenomenon, as it may relate to the mechanisms initiating the lesion, are only specu-
lative at this time.
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PLATE I
Models of pilosehaceous units of human skin
The models were reconstructed from projected drawiogs at a magnification of 75X. All
of the reconstructed models were photographed at the same scale from a fixed focal distance
of the camera in order to provide easy comparison of size. The largest model of this Plate
(Fig. 1) is actually 12 inches in height.
flo. 1. Normal pilosehaceous structure of unaffected parietal region of the scalp of a
24-year-old white man with premature haldness. Note white sehaceous glands, and the
solitary hair root. Height of actual model: 12 inches.
Fsa. 2. Normal pilosebaceous unit of the unaffected heard of a 34-year-old white man
with alopecia areata. Note vellus pilosehaeeous units (v). Black structure on right repre-
sents luminal contents removed from follicle. Height of model: 12 inches.
FIG. 3. Normal pilosehaceous unit of the upper hack of a healthy 24-year-old white man.
Note that this unit comprises two hair follicles, each with its own sehaeeous gland, con-
joined to a common follicular neck. The thin hlaek structure attached on the right side of
the model represents the contents of the unit removed from the lumen, including the hair
shafts. Diameter of the lumen diminishes rapidly from the surface, as indicated by the
volume of the contents. Height of actual model: 7 inches.
Fmo. 4. Normal pilosehaceous structure of the tipper hack of a healthy 33-year-old white
man. Note luminal contents attached to right side of model and hair shafts protruding
above surface. Height of actual model. 5 inches.
FIG. 5. Uninvolved pilosehaceous unit of upper hack of 18-year-old white girl with acne.
Note vellus hair follicle on left side with no sehaceous gland. Height of actual model: 8
inches.
FIG. 6. Uninvolved pilosehaceous unit of tipper hack of 24-year-old white man with acne.
Luminal contents attached to left side of model. Two hair follicles with common follicular
neck. Note that follicular neck is longer and more dilated than normal (cf. figs. 3,4). Height
of actual model: 7 inches.
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PLATE II
Models of pilosebaceous units of human shin
All of the reconstructed models were photographed at the same focal distance from the
camera as used for Plate I. The largest model of this Plate (Figure 9) is actually 13 inches
in height.
Fsa. 7. Early lesion of acne in pilosehaceous unit of upper hack of 18-year-old white
girl. Note that follicular neck is longer and more dilated than normal or uninvolved units
(cf. figs. 3, 4, 5, 6). Height of actual model: 6 inches.
Fin. 8. Early lesion of acne in pilosehaceous unit of upper hack of 24-year-old white
man. Height of actual model: 8 inches.
Fsa. 9. Late stage lesion of acne in pilosebaceous unit of heard of 24-year-old white man.
Note contents of lumen attached to left side of unit with white mass of pus, showing the
small keratinous material which represents the contents of the sebaceous duct. Cf. Text-
figure 2. Height of actual model: 13 inches.
Fin. 10. Late stage lesion of acne in pilosehaceous unit of upper hack of 31-year-old
white woman. Note that follicular neck was distended with pus represented in luminal
contents attached to right side of unit. Height of actual model: 73 inches.
Fin. 11. Later stage lesion of acne of same patient as in Figure 10, showing further elon-
gation of follicular neck. Height of actual model: 6 inches.
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PLATE III
Models of pilosebaceous units of human skin
Fin. 12. Advanced lesion of acne in pilosebaceous unit of upper back of 18-year-old white
girl. Note that follicular neck had been destroyed, leaving the hair shaft bare, exposed to
dermal tissue. Height of actual model: 10 inches.
Fins. 13, 14, 15. Bizarre pathologic alterations of pilosebaceous units previously involved
with acne. Fins. 13, 15. Upper back of 24-year-old white man. Fin. 14. Upper back of 22-
year-old white man. Note exposed hair shafts, and isolated fragments of epithelium.
HISTOGENIS OP ACNE IN HUMAN SKIN 419
PLATE III
13
420 THE JOURNAL OF INVESTIGATIVE DERMATOLOGY
PLATE IV
Photoniieroqraphs
FIG. 16. Normal hair follicle of upper back of a healthy 24-year-old white man. Section
cut horizontal to surface at level immediately below the follicular pore. The dark amor-
phous material in the center near the hair shafts consists of yeast forms and microorgan-
isms—not keratinous material. Three hair shafts in center. Masson trichrome. Magnifica-
tion on printed page X430
FIG. 17. Normal sebaceous gland of upper back of a healthy 24-year-old white man.
Same follicle as in Figure 16. Cut horizontal to surface of skin at level of excretory duct of
gland, showing thin layer of stratum corneum lining the duct that leads to lumen of hair
follicle containing three hair shafts. Epithelium of sebaceous duct reveals no stratum
granulosum in this case. Gomori trichrome. Magnification on printed page X500
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PLATE V
Photomicrographs
Fin. 18. Anagen phase of hair follicle. Normal hair follicle of upper back of 24-year-old
white man. Cross-section through root of proliferating germinal bed in anagen phase of
growth cycle. Masson trichrome. Magnification on printed page X680
Fin. 19. Telogen phase of hair cycle. Normal hair follicle of upper back of 33-year-old
white man. Cross-section through root of club hair in resting telogen phase of growth cycle.
Masson trichrome. Magnification on printed page X500
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PLATE VI
Photomicro graphs
FIG. 20. Normal pilosebaceous unit of beard of 34-year-old white man. Section cut hori-
zontally at level immediately below surface follicular pore to show two separate channels
—one (lower) from the duet of the sebaceous gland filled with sebaceous material, and
the other (upper part of photograph) through which the hair shaft passes. Gomori tn-
chrome. Magnification on printed page X400
Fia. 21. Earliest changes of acne in uninvolved hair follicle of upper back of 18-year-old
white girl. Section cut horizontally immediately below surface follicular pore to show
dense (black) keratinous material closely associated with 2 hair shafts (only faintly col-
ored). Gomori trichrome. Magnification on printed page X400
FIG. 22. Early changes of acne. Pilosebaceous unit of upper back of 31-year-old white
woman. Section cut horizontally through mid-follicular neck. Note large follicle in lower
left corner, showing a wide peripilar collar of amorphous keratinous material (gray) around
the hair shaft (white central circle). This collar was found to be continuous into sebaceous
duct. Gomori trichrome. Magnification on printed page X200
FIG. 23. Early changes of acne. Pilosebaceous unit of beard of 24-year-old white man.
Horizontal section through mid-follieular neck. Note two channels in lumen—hair shaft
(large white circle) at upper right corner passes through one channel; channel leading from
sehaceous duct is filled with amorphous keratinous material (gray mass below hair shaft).
Gomori triehrome. Magnification on printed page X270
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PLATE VII
Photomicrographs
FIG. 24. Lesion of acne. Pilosebaceous unit of upper back of 18-year-old white girl. Hori-
zontal section at level of orifice of duct of sebaceous gland (at right). Note dense (black)
keratinous material that occludes follicular lumen and sebaceous duct. Gomori trichrome.
Magnification on printed page X400
FIG. 25. Lesion of acne. Pilosebaceous unit of upper back of 24-year-old white man.
Horizontal section at level of orifice of excretory duct of sebaceous gland. Note fibrous
strands (black) of keratinous material associated with degenerating sebaceous cells. Go-
mon triehrome. Magnification on printed page X400
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PLATE VIII
Photomicro graphs
Fin. 26. Later stage of acne. Pilosebaceous unit of upper back of 18-year-old white girl.
Horizontal section at level of neck of sebaceous gland, showing small hair shaft (clear circle
at top) and the large sebaceous gland occupying most of the photograph. Below hair shaft,
note central keratinization involving entire central zone of degenerating sebaceous cells.
Amorphous deposits (black masses) and fine strands of keratinous material may he seen
in gland. Gomori trichrome. Magnification on printed page X200
Fin. 27. Lesion of acne. Higher magnification of sebaceous gland shown in Figure 25.
Note fine and coarse strands of keratinous material associated with degenerating sehaceous
cells at sebaceous duct. Gomori trichrome. Magnification on printed page X780
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